Goiter is a term derived from the Latin *tumidum gutter*, meaning swollen throat, and is defined as a thyroid gland that is twice the normal size or over 40 g.\[[@ref1]\] Retrosternal, substernal, intrathoracic or mediastinal are terms that have been used to describe a goiter that extends beyond the thoracic inlet. They have been observed in 1--20% of the patients undergoing thyroidectomy.\[[@ref2][@ref3]\] These rare entities may remain asymptomatic for a long time according to different reports.\[[@ref4]--[@ref6]\] However, they have the potential for sudden enlargement secondary to hemorrhage, cystic degeneration or malignant change, and asphyxiation, which can be life threatening.\[[@ref7]\] Surgery plays an important role in the treatment of these patients, but whether all or selective patients with retrosternal goiter (RSG) should undergo the operation remains controversial.\[[@ref8]\] As local data are lacking, we present our experience with the surgical management of RSG, and we have conducted this study with the aim of defining the characteristic findings of our patients with respect to the demographic variables, clinical presentation, the pathological state of the goiters, and essentially the role of surgery in its treatment.

Methods {#sec1-1}
=======

Between June 2003 and June 2010, 537 patients underwent thyroid surgery at King Khalid University Hospital. Of them, 26 patients (4.8%) fit the diagnostic criteria of RSG and were enrolled in this study. The medical records of these patients were retrospectively analyzed. An RSG was diagnosed when the majority (\>50%) of the gland was located below the thoracic inlet in the computerized tomogram (CT) scan. Large thyroid masses with their inferior borders at the thoracic inlet were not included. All patients had undergone investigations of thyroid namely; thyroid function tests, ultrasonography, chest X-ray, indirect laryngoscopy, fine needle aspiration (FNA), and CT scan of the neck and chest.

In selected patients (38%), thyroid scintigraphy was performed. Pulmonary function tests were performed in eight patients (36.7%) who presented with dyspnea. All patients underwent thyroid surgery and were evaluated with respect to their demographics, surgical procedures, and thyroid gland localization, during surgery, histopathological results, and postoperative complications.

Postoperative hypoparathyroidism was defined as symptomatic hypocalcemia that required calcium supplementation. It was considered permanent if the patient still required calcium supplement six months postoperatively.

Results {#sec1-2}
=======

The ratio of thyroidectomies due to RSG to all thyroidectomies in this population was 4.8%. The median age was 54 years (range 32--77 years) and there were 20 female patients. The patients' characteristics are summarized in [Table 1](#T1){ref-type="table"}. All patients were euthyroid except one patient who had a toxic goiter, which was controlled preoperatively. The most common presentation was dyspnea, occurring in 34.6% of the patients followed by neck swelling in 30.8% of the patients \[[Table 2](#T2){ref-type="table"}\]. There was no significant comorbidity and all the patients were offered surgery. The surgical procedure predominantly used was total thyroidectomy (42.3%) and the final histological diagnosis revealed malignancy in 26.9% of the specimens \[[Table 1](#T1){ref-type="table"}\]. There were five papillary and two follicular carcinomas. All malignancies were detected only after the final histology. No formal neck dissection was performed, but lymph nodes in zones 6 and 7 were removed along with the retrosternal part of the goiter.

###### 

Patient characteristics
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###### 

Symptoms or signs in patients with retrosternal goiter
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Median sternotomy was needed in only one patient and in 96% of the patients, cervical collar incision was adequate for the removal of these masses. There were no perioperative deaths and morbidities were minimal, as minor complications occurred in nine patients; most of them resolved completely \[[Table 3](#T3){ref-type="table"}\]. All patients received the thyroid stimulating hormone (TSH)-suppressive treatment with the thyroid hormone postoperatively. There was no recurrence during an average follow-up period of two years (range three months to seven years).

###### 

Postoperative complications in nine patients operated on for retrosternal goiter
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Discussion {#sec1-3}
==========

At present, many different treatment modalities have been described for the management of goiters. As early as 2400 BC, the Chinese discovered that the ingestion of seaweed was potent in the treatment of goiter.\[[@ref9]\] However, they did not realize that it was the iodine present in the seaweed that was responsible for the therapeutic effects.

Retrosternal goiter was first described by Haller in 1749.\[[@ref10]\] The incidence of RSG is reported to range from 3 to 20% of the patients undergoing thyroid surgery.\[[@ref2][@ref3]\] This wide range in the incidence is mainly due to the variation in the definition of RSG.\[[@ref11]\] Four definitions of RSG are identified: A thyroid in which any part of it extends below the thoracic inlet,\[[@ref12]\] a gland reaching the aortic arch,\[[@ref13]\] a thyroid reaching the level of T4 (on chest X-ray),\[[@ref14]\] and greater than 50% (or the majority) of the gland residing below the thoracic inlet.\[[@ref15]\] We have used the last definition in the present series. Several factors favor the passage of the goiter into the mediastinum: Downward traction caused by normal swallowing, respiration creating negative intrathoracic pressure, and the pull of gravity on the goiter.\[[@ref16]\] Although the epidemiology of the RSG varies according to the definition, the incidence, sex ratio, and mean age in our series are in-keeping with other reports.\[[@ref17][@ref18]\]

The most common symptom in our series was dyspnea, occurring in 34.6% of the cases. The most common symptoms of RSG resulted from compression of the trachea or the esophagus or both.\[[@ref19][@ref20]\] This complication was caused by the progressive nature of the disease, combined with the narrow passage of the inlet.\[[@ref21]\] A classical chest X-ray finding of the RSG included a mediastinal mass with tracheal deviation and compression, and visualization of the smooth or nodular outline of the tumor \[[Figure 1](#F1){ref-type="fig"}\]. However, 30% of these patients may have a completely normal chest X-ray (to be consistent, chest X-ray or radiograph).\[[@ref22]\] In our series, 20% of chest X-rays were normal. All patients had an ultrasound as part of the routine evaluation of goiters, which suspected the retrosternal extension in some patients; however, the ultrasound could not provide detailed information about the RSG.

![Chest X.ray of a patient showing a large retrosternal goiter, with deviation of the trachea](ATM-7-57-g004){#F1}

A CT scan can showed the relationship of the goiter with the trachea, the esophagus, and great vessels, as well as how deeply into the chest the gland descends\[[@ref23]\] \[[Figure 2](#F2){ref-type="fig"}\]. In this series, a CT scan was performed routinely for all patients. Although the CT scan is the most useful tool in the detailed assessment of a relevant anatomy, it is not routinely performed in all centers.\[[@ref24]\] Some of our patients, during the early phase of our study, underwent nuclear imaging (any specific indication for those undergoing nuclear imaging?), but neither nuclear imaging nor sonography is essential for the preoperative evaluation of known RSG.\[[@ref25]\] An esophagogram can confirm esophageal compression, but it does not add much to its management.\[[@ref26]\]

![CT scan of the chest showing the relationship of the goiter with the trachea and the mediastinum](ATM-7-57-g005){#F2}

An FNA biopsy of an RSG may be helpful when a large cervical component exists, but this is not usually recommended, because it is technically difficult, may be dangerous to perform, and can miss the true pathology.\[[@ref4][@ref5]\] The majority of our patients presented with a multinodular goiter (MNG). An MNG adversely affects the preoperative diagnosis of thyroid cancer with FNA, as it is particularly impossible to evaluate all of the nodules. Thyroid cancer is frequently an incidental postoperative finding originating from one of the numerous nodules, although the FNA biopsy result is reported as benign. In our series only one patient presented with toxic goiter. The reported incidence of hyperthyroidism in patients with RSG varies widely from 0 to 50%.\[[@ref6]\] None of our patients with RSG was treated medically. Trials of thyroid suppression with L-thyroxine therapy had little effect on disease progression.

The surgical treatment of goiter was contemplated as early as 900 AD by an Arabic surgeon named Abucasis. Denoting goiters as 'elephants of the throat', Abucasis has recorded that a goiter resembles the tumor from an arterial aneurysm,\[[@ref27]\] and furthermore he has stated that it is dangerous to incise it. As Abucasis had done over 1,000 years before, Robert Liston, a prominent surgeon of his time, also warned surgeons against the performance of thyroidectomies.\[[@ref28]\]

In the present series, with the exception of one patient (4%) among all the RSGs, sternotomy could be avoided. Although it is reported that the majority of cervicomediastinal type goiters can be removed through a conventional cervical approach,\[[@ref13]\] the surgical approach required for RSG is the subject of significant debate.\[[@ref29]\] Our patient who needed a sternotomy (originally described in a case report),\[[@ref30]\] was on treatment for asthma for a long time and presented as an emergency with respiratory distress. The goiter was extending down to the level of the pulmonary trunk and during the operation there were engorged veins rendering blind manipulation almost impossible. Similar approaches for similar presentations have been described before.\[[@ref31][@ref32]\] More than 50% of our patients had more extensive surgeries (total and near total thyroidectomies). Performing extensive thyroid resection eliminated the need for reoperation, if a thyroid cancer was incidentally diagnosed postoperatively.\[[@ref33]\]

In the present report, although postoperative morbidity was minimal, temporary hypoparathyroidism was the most common (15.4%). Some authors reported that temporary hypoparathyroidism seemed to occur more often after thyroidectomy for RSG, than after a standard thyroidectomy.\[[@ref34]\] The incidence of malignancy in this series was 26.9% in the final histopathological diagnosis. This was much higher than in the reported incidences of malignancy in RSG, in different series,\[[@ref5][@ref11]\] as we have shown in a previous report.\[[@ref35]\] However, the predominance of well-differentiated carcinoma in our patients goes in line with the previous reports.\[[@ref36]\]

In conclusion, the poor response of RSG to medical treatment, the higher incidence of symptoms related to compression, difficulty in following clinically, the risk of malignancy, and development of acute airway obstruction, make the presence of RSG an indication for surgery. Cervical incision is nearly always adequate, with negligible operative mortality and minimal complications.
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